Effect of ethanol on calcium regulation in rat fetal hypothalamic cells in culture.
The effects of acute exposure to ethanol on calcium regulation in primary cultures of rat fetal hypothalamic cells was studied with the use of the calcium indicator fura-2 and digital imaging techniques. We found that ethanol caused cytoplasmic calcium to increase in a dose-dependent and reversible manner, and these increases could be observed at pharmacologically relevant doses (34 mM). At 170 mM ethanol 65% of 1059 cells examined responded to ethanol with an increase in cytoplasmic calcium. Removing bath calcium eliminated the ethanol-induced calcium response in most cells (76% of 427 cells). In most cells exposure to thapsigargin (20 nM) had no significant effect on the ethanol-induced calcium increase (87% of 67 cells examined). The ethanol-induced calcium increase was reduced by 79+/-5% (n=110 cells) by the P/Q-type calcium channel blocker omega-agatoxin-TK (20 nM), by 51+/-10% (n=115 cells) by the N-type calcium channel blocker omega-conotoxin-GVIA (100 nM), and by 26+/-3% (n=90 cells) by the T-type calcium channel blocker flunarizine (1 microM). The L-type calcium channel blocker nifedipine (1 microM) had complex actions, sometimes inhibiting and sometimes increasing the calcium response. These results demonstrate that ethanol can directly modulate cytoplasmic calcium levels in hypothalamic cells mostly by a pathway that involves extracellular calcium and voltage-dependent calcium channels, and that this response may participate in the biological effects of acute ethanol exposure.